Synergistic interactions of chemotherapeutic drugs and tumor necrosis factor-related apoptosis-inducing ligand/Apo-2 ligand on apoptosis and on regression of breast carcinoma in vivo.
Tumor necrosis factor-related apoptosis-inducing-ligand (TRAIL/Apo-2 ligand) induces apoptosis in the majority of cancer cells without appreciable effect in normal cells. Here, we report the effects of TRAIL on apoptosis in several human breast cancer cell lines, primary memory epithelial cells, and immortalized nontransformed cell lines, and we examine whether chemotherapeutic agents augment TRAIL-induced cytotoxicity in breast cancer cells in vitro and in vivo. TRAIL induced apoptosis with different sensitivities, and the majority of cancer cell lines were resistant to TRAIL. The chemotherapeutic drugs (paclitaxel, vincristine, vinblastine, etoposide, camptothecin, and Adriamycin) induced death receptors (DRs) TRAIL receptor 1/DR4 and TRAIL receptor 2/DR5, and successive treatment with TRAIL resulted in apoptosis of both TRAIL-sensitive and -resistant cells. Actinomycin D sensitized TRAIL-resistant cells through up-regulation of caspases (caspase-3, -9, and -8). TRAIL induces apoptosis in Adriamycin-resistant MCF7 cells already expressing high levels of death receptors DR4 and DR5. The pretreatment of breast cancer cells with chemotherapeutic drugs followed by TRAIL reversed their resistance by triggering caspase-3, -9, and -8 activation. The sequential treatment of nude mice with chemotherapeutic drugs followed by TRAIL induced caspase-3 activity and apoptosis in xenografted tumors. Complete eradication of established tumors and survival of mice were achieved without detectable toxicity. Thus, the sequential administration of chemotherapeutic drugs followed by TRAIL may be used as a new therapeutic approach for cancer therapy.